Effect of epinephrine and norepinephrine on zinc thionein levels and induction in rat liver.
Hepatic zinc metallothionein (MT) levels are increased in response to a variety of stresses. Glucocorticoid induction of zinc thionein is insufficient in accounting for the levels attained. The potential involvement of catecholamines in the modulation of rat hepatic zinc metabolism and zinc thionein levels has been systematically studied. Eleven hours after multiple injections (6) of epinephrine, norepinephrine, or isoproterenol, zinc thionein levels of 4.01 +/- 0.74, 6.83 +/- 0.67, and 11.75 +/- 0.96 micrograms Zn in MT/g liver, respectively, were attained (untreated, 1.04 +/- 0.14). The levels of hepatic zinc thionein thus reached the range of stress response-induced levels (4-10 micrograms Zn in MT/g liver), attained 11 h after the onset of the stress. Multiple injections of isoproterenol and norepinephrine induced the formation of isoforms MT-I and MT-II in roughly equal amounts. The alpha-adrenoceptor blocker phentolamine blocked the 11-h increase in norepinephrine-stimulated (6) zinc thionein levels by 88%. The beta-adrenoceptor blocker propranolol blocked the 11-h increase in isoproterenol-stimulated (6) zinc thionein levels by 55%. This inhibition could be increased to 72% by previous administration of both phentolamine and propranolol. Catecholamines stimulated increases in both the zinc and the protein of MT, the latter as assessed by [35S]cysteine incorporation. Both of these increases were blocked by cycloheximide, confirming the requirement for de novo protein synthesis in this induction response.